The aim of this study was to investigate the role of haematogenous seeding in late prosthesis infection. In all, 45 male Wistar albino rats were divided into three equal groups. A small piece of silicone prosthesis was implanted into the scrotum of all rats under sterile condition and antibiotic prophylaxis. In the first group, all silicones were removed after 6 months without any complication and were cultured for bacterial growth. In the second group, a disc, which was saturated with Staphylococcus epidermidis, was inoculated subcutaneously in the legs of the rats in the 6th month, revealing a nodule formation 4-5 days after the inoculation and treated with an appropriate antibiotic after the nodule formation. In the third group, the same disc was inoculated, but all rats were treated immediately from the inoculation time onwards. The silicones of the second and third group were also removed at the end of the 6th month and were cultured to observe the bacterial growth. There was no evidence of prosthesis infection in any of the three groups. In the first group, three cultures were positive and revealed approximately 10 000 colonies of S. epidermidis in two and Proteus mirabilis in the remaining. Three and four cultures were positive in the second and third group, respectively. Low colonies of four different organisms (Escherichia coli, S. aureus, S. epidermidis, Pseudomonas aeruginosa) were identified in these cultures. There was no statistical significance of positive cultures in the three groups. Based on our results, there does not appear to be a true significance of haematogenous seeding on late prosthesis infection.
Introduction
Infection is one of the most dreaded complications associated with implantation of a penile prosthesis, with an incidence ranging from 0.7 to 8.9%. Most infections are thought to originate at the time of surgery primarily as a result of contamination with organisms of the skin or colorectal area, and commonly presenting within weeks after surgery. 1 However, even after the perioperative period patients are probably at life-long risk for late prosthesis infection. The mean interval from implant to infection was 23.5 months ranging from 8 to 54 months in some series, and the authors concluded that this was a haematogenous seeding with a primary focus somewhere else in the body. 1, 2 In this study, silicone-implanted rats were housed 6 months after the surgery. Animals were treated with antibiotic beginning with the microorganism entry in one group and after infection focus existed in the other, all at the 6th month. Our study was carried out to understand the effect of prophylactically prevented and immediately treated infection focus to the implanted piece of prosthesis.
Material and methods

Animals
In all, 45 adult male Wistar rats (weight 180-240 g) were randomly allocated to one of the following three groups of 15 rats each. A piece of sterile silicone was used for implantation.
Surgery
The animals were anaesthetized with intramuscular injection of a 1:5 mixture of 100 ng/ml xylazine (Miles laboratories, Shawn, KS, USA) and 100 mg/ ml ketamine hydrochloride (Bristol Laboratories, Syracuse, NY, USA). After the anaesthesia, the animals were placed in supine position. The abdomen and scrotum were shaved and subsequently cleaned with betadine. After a small midline scrotal incision, the silicones were placed into the scrotum under sterile conditions. All implants were fixed with unresorbable suture material. A stapler was used for skin closure. The operated rats were housed in separate cages for 20 days. Beginning just before the surgery, teicoplanine 2 mg/kg/day (Targocid s Aventis) was administered intraperitoneally for 5 days as antibiotic prophylaxis.
The animals were fed a standard diet and water ad libitum. Housing was controlled for temperature (251C), humidity (40-60%) and light (12 h, lightdark cycle).
Infecting procedure and culture
In the first group (control), all silicones were removed after 6 months without any complication and under sterile conditions and were cultured for bacterial growth. In the second group, an infection focus was created using Staphylococcus epidermidis in the leg of each rat as described before in the literature. 3 Overnight cultures of test strains in Mueller-Hinton broth were adjusted to approximately 8 log 10 colony-forming units (CFU) per ml using the same broth. The inoculums were prepared by dropping 10 ml of these adjusted broth cultures onto Whatman discs (No. 1)(6 mm in diameter). This means each disc was saturated with approximately 6 log 10 CFU of an S. epidermidis strain. These discs were inoculated in the legs of the rats subcutaneously via a small incision under ether anaesthesia at the 6th month, revealing a nodule formation 4-5 days after the inoculation. The infection focus was treated with teicoplanine 2 mg/kg/day by intraperitoneal injection for 7 days beginning 1 day after the nodule existed. In the third group, the same discs were inoculated, but rats were treated with teicoplanine 2 mg/kg/day immediately beginning with the inoculation time.
The silicones of the second and third group were also removed at the end of the 6th month and were cultured to observe bacterial growth. All silicones were totally excised and were put into test tubes with 1 ml of broth media. Then they were plated on blood agar for colony counts. After 18 h of incubation at 371C bacterial growth was investigated.
Statistical analysis
Comparison of the data was carried out using the Mann-Whitney -U-test, and a P-value less than 0.05 was considered to be statistically significant.
Results
In all, 43 rats survived the entire 6 months. Two animals died from the first and second groups each within 2 months after the surgery. The animal from the second group died before the infecting procedure and the other one was in the control group, and we had no data with respect to the cause of death of these rats, so they were excluded from the study.
There was no evidence of prosthesis infection in any of the three groups during 6 months. In the second group, the infection foci in the legs of the rats were well treated without any complication. In the third group, nodule formation was prevented in all animals by prophylactic antibiotherapy.
Culture results
In the first group, three cultures were positive and revealed approximately 10 000 colonies of S. epidermidis in two and Proteus mirabilis in the remaining. Three and four cultures were positive in the second and third groups, respectively. Low colonies of four different organisms (Escherichia coli, S. aureus, S. epidermidis, Pseudomonas aeruginosa) were identified in these cultures (Table 1) . 
Discussion
Many studies documented that in the course of infecting a prosthesis, the invading bacteria deposit a glypolysaccharide coat on the surface of the foreign body, which encases and affixes them to it. This glycalyx acts as a protective barrier for the bacteria against antibodies and phagositosis. 4, 5 In addition, it has been suggested that these foreign materials may potentiate infections by limiting the effectiveness of host defence mechanisms. Owing to the inert nature of the implanted device, the host defence reaction fails to cause damage to the implanted device, but rather is turned onto itself and injures the normal defence mechanism. Thus a prosthetic device may be associated with the infection with a very small inoculation of bacteria as a result of the presence of the device itself and the limitation of appropriate host defence of that device. 1, [6] [7] [8] A total of 10 positive cultures were obtained and five different organisms were identified in the cultures in our study. Despite these positive cultures after the 6th month from implantation, there was no evidence of prosthesis infection.
It has been suggested that the patients in whom prostheses were implanted should be treated in the same manner as patients with prosthetic heart valves, vascular grafts and artery stents. Therefore, effective antibiotic prophylaxes must be provided during the threat of the infecting organism. 9 Similarly, in the third group of rats in the study, effective prophylactic antibiotherapy was used at the same time with the microorganism entry and continued for 7 days.
Most of the prosthesis infections occur within 6 months after the surgery.
9-11 So we decided to wait until the 6th month to exclude early prosthesis infection and then we infected and treated the animals. We used S. epidermidis as infecting organism. However, in the literature, this microorganism is responsible for 35-65% of the prosthetic infections. 12, 13 In the literature, it was well established that low colonies of bacteria may be cultured on implanted prostheses and surgical sites during revision surgeries, in the absence of prosthetic infection. Licht et al 14 reported six patients who had undergone revision surgeries and had positive culture without infection, who became infected 1-79 months after the revision surgery. Interestingly, no one was infected with the same organism as at the time of revision. Fishman et al presented similar findings. Three patients in their series who had negative culture in revision surgery became infected with S. epidermidis 2-8 months after the surgery. The authors also reported positive culture results in 46 revision surgeries without infection. 15 Microorganisms that were cultured in revision surgeries in these two series were S. epidermidis, group b streptococcus, diphteroid, S. hominis, Propiniobacterium acnes and Bacteroides vulgatus.
14, 15 We also cultured low colonies of microorganisms 6 months after implantation.
In an experimental study, Acar et al declared that the implantable prostheses in rats could become infected with S. epidermidis revealing more than 100 000 colonies in the cultures. In the study, these rats also showed typical skin lesions and purulent scrotal discharge, indicating clinical infection due to S. epidermidis. 16 We did not observe such findings during the study in any groups.
Some authors concluded that prosthesis-implanted patients are at life-long risk for haematogenously seeded infection and antibacterial prophylaxis for subsequent dental and surgical procedures must be emphasized. Kabalin and Kessler claimed that two prosthesis infections in their series occurred 1-3 weeks after dental work and were attributed to haematogenous seeding. Again interestingly, these two infected prostheses had negative cultures. 9 Baker investigated the risk of implant infection from oral bacteraemia and concluded that dental treatment of bacteraemia was very rarely a cause of metastatic infections. 17 Late prosthesis infections are very rare cases and it is difficult to assemble large series. The rat model is apparently useful for investigating prosthesis infection and culture with respect to a similar study that was carried out before. 16, 17 The aetiology of late prosthesis infection is still controversial. The effect of haematogenous seeding has been presented by many authors but not proven yet. The effect of the microorganisms that were cultured in revision surgeries has not yet been investigated either.
In the study, we had prostheses-implanted rats that were infected via a leg disk with the most common bacteria found in infected prostheses and with effective concentration. However, we did not observe clinical findings of prosthesis infection. Colonization of low colonies might probably be attributed to contamination during implantation. Similarly, Montague et al cultured E. coli in four, P. mirabilis in two, S. aureus in two and Bacteriodes in two infected prostheses.
11
Based on our results, effectively prevented or treated infection focus somewhere else in the body does not change prosthesis culture. Unless we do not take into consideration the untreated infection focus, there does not appear to be a true significance of haematogenous seeding in late prosthesis infection.
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